We present ELODIE.3
Introduction
The ELODIE library is based on spectra retrieved from the Observatoire de Haute-Provence archive 1 (Moultaka et al. 2004 ). The spectra were obtained with the ELODIE spectrograph attached to the 1.93m telescope, they have a spectral resolution of about R=42000 and consists of 67 echelle orders covering in total the wavelength range 389.2 to 680 nm without any gap.
Some of the spectra were acquired for the purpose of building a stellar library, and others were selected from the archive to complete the coverage in effective temperature (T ef f ), surface gravity (logg) and metallicity ([Fe/H] ) and to achieve the flux calibration (by providing enough external comparisons and repeated observations of the same stars). An early library, not calibrated in flux, was published in Soubiran et al. (1998) . The first flux-calibrated release of the library was published by Prugniel & Soubiran (2001) , it contained 906 spectra. The last previous release, ELODIE.3 was announced in and represented a major progress in the coverage of the space of atmospheric parameters (T ef f , logg and [Fe/H]).
The present version, ELODIE.3.1 is based on the same collection of spectra than ELODIE.3. Fig. 1, 2 and 3 show the distribution of the 1388 stars of the library in the HR diagram, T ef f -[Fe/H] and T ef f -logg planes. The main interest of this new version is the extended wavelength coverage, now including the H & K lines, and limited by the blue limit of the spectrograph. Some important improvements are also summarized in the next section.
The library has been used for population synthesis using the Pegase.HR program (Le Borgne et al. 2004) , and these models were used to study the stellar populations of galaxies and star clusters. The advantage of these models is the high spectral resolution provided by the library which allows to constrain simultaneously the internal kinematics and the parameters of the stellar population (for instance age and metallicity). Thanks to this library, the analysis is not anymore limited to the low resolution of the spectrophotometric indices. Specific methods for the simultaneous analysis of the kinematics and of the stellar population were developed in Ocvirk et al. (2006) and . It was found that these approaches of full spectrum fitting are increasing the precision on age and metallicity by a factor 3 (a factor 10 on observing time to get the same precision) (Koleva et al. 2006) .
The comparison between models based on the current release of the library and other models are presented in Koleva et al (2007a) and validation using Galactic clusters in Koleva et al. (2007b) .
We are now preparing a further version, ELODIE.4, which will contain about 5000 spectra. This will allow a better investigation of the effect of the α-element abundances in stellar populations, possibly by coupling the library with a basis of theoretical spectra as presented in Prugniel et al. (2007) . 
Reduction procedure
Since the first version of the library, the reduction procedure described in Prugniel & Soubiran (2001) has been improved in several aspects but the general philosophy remains the same. The first steps of the data processing up to the extraction of the orders are made with the standard ELODIE pipeline (Baranne et al., 1996) . The reconnection of the orders, and the flux calibration are explained in Prugniel & Soubiran (2001) . The specific points modified in the current release are:
Extension of the wavelength range. In the previous releases the first 4 orders in the blue were not processed because of the difficulty of their reconnection and calibration due to the low signal-to-noise ratio (S/N). The sensitivity of the detector is indeed dramatically dropping near the blue limit. We improved our procedure and we could include the blue region, extending to the H & K lines.
Subtraction of the diffuse light. When working on the blue region of the spectra, we discovered that the diffuse light on the standard pipeline was often under-subtracted. The consequence was that some sharp lines in the blue were not deep enough. The correction that we applied was validated by comparing with spectra from other archives or libraries.
Improvement of the atmospheric parameters. To use the library for population synthesis, a key factor is to obtain the atmospheric parameters of the stars with the highest accuracy. In the present case, the atmospheric parameters are first compiled from the literature, and an inter-comparison in the library allow to detect inconsistencies and to determine 'internal' values: Each wavelength point of the spectra is modeled as polynomials in T ef f , logg and [Fe/H] fitted to the compiled parameters and the inversion of this function returns internal determinations of the parameters (see Prugniel & Soubiran 2001 , Le Borgne et al. 2004 ). On one side we have updated the compiled input parameters, using recent publications and fixing errors, and on the other side we improved the polynomial functions used to model the spectra. The present version is better, but, as seen in Fig. 2 and 3 , some artifacts persist in the temperature range 6500-7500K at low metallicity (some input metallicities are underestimated). By comparing the observed spectra with the polynomial model, we get an idea of the quality of the model and of the consistency of the atmospheric parameters. The rms residuals from the 'absolute' model (ie. using the input atmospheric parameters) is 2.0%. The rms residuals from the 'internal' model (iterated using the atmospheric parameters returned after an inversion with the 'absolute' model) is 1.4%. The decrease of the rms Figure 5 .
Comparison between Lick indices measured on ELODIE library and the Jones library values (Worthey & Ottaviani, 1997) residuals after the iteration is due to an improvement of the consistency of the atmospheric parameters. The final residuals include the effect of the noise and of all the neglected parameters, like rotation, detailed abundances... The internal determination of the atmospheric parameters may be biased with respect to the input values: We checked these biases by averaging them in some regions of the parameters space, and did not find evidence for clear bias. (Worthey et al. 1994 ) and Jones (Worthey & Ottaviani, 1997) libraries. The comparison with the Lick data shows an important spread due to the lower quality of the Lick data, but the comparison with Jones library reveals an excellent consistency. The zero-points are extremely small, and the slope between the two series is close to 1. This test of the slope is critical since it may unveil some data-reduction errors in the cosmic ray clipping, the rebinning or the scattered light subtraction: These three aspects potentially affecting more the strong lines, hence high metallicity stars. 
Data access
The spectra are available as fits files. Three gzipped tarfiles, corresponding to the R=10000, R=42000 libraries can be downloaded, as well as the table of measurements containing the stellar parameters estimated internally and the measured Lick indices. The description of the files and the specific keywords are described on the ELODIE.3.1 web page.
Two versions of the library are constructed. The high resolution (R ≈ 42000) corresponds to the nominal resolution of the spectrograph, and the low resolution (FWHM = 0.55Å, R ≈ 10000) has been produced by a gaussian broadening. The high resolution version is provided normalized to the pseudocontinuum while the low resolution is in physical flux with an absolute calibration (physical units) scaled using Tycho photometry. Accessing the library using the HyperLeda database 2 allows conversions of the flux normalization, or various convolutions and rebinnings.
Users of this library are kindly requested to cite in their publications the original A&A publication (Prugniel & Soubiran 2001) as well as the present astro-ph announcement. The proper denomination of the current version is: ELODIE.3.1.
We are encouraging reports on the usages of this library and encountered difficulties. They will help us to continue to improve the quality. 
